U.S. Department of Energy

fiice:0fRIBEPTOtECTOn
P.O. Box 450

Richland, Washington 99352

03-0OSR-0441 December 8, 2003

Mr. I. P. Henschel, Project Director
Bechtel Natienal, Inc.

2435 Stevens Center

Richland, Washington 99352

Dear Mr. Henschel:

CONTRACT NO. DE-AC27-01RV14136 — AUTHORIZATION TO PLACE CONCRETE FOR
WALLS 47A, 47B, 48A, 48B, 60A, 60B, 624, 62B, 62C, 62D, 65A, 65B, 70A, 70B, 70C, 72A,
72B, 75,76, 79, and 80 (SATISFACTION OF AUTHORIZATION BASIS CHANGE
CONDITION OF APPROVAL FOR THESE WALLS)

References: 1. ORP letter from R, J. Schepens to J. P. Henschel, BNI, “Partial,
Conditional Approval of Bechtel National, Inc. (BNI) Authorization Basis
Amendment Request (ABAR) 24590-WTP-SE-ENS-03-111, Revision 1,7
03-0OSR-0375, dated October 20, 2003.

2. BNI memorandum from S. Martin and J. White to K. Chen and L. Miller,
ORP, “Transmittal of Revised SASSI Rev. 0B vs. 1.5 x Peak Force
Comparison Results for HLW Walls 70A, 70B, 70C, 72A, 72B, 47A, 47B,
62A, 62B, 62C, and 62D,” CCN: 075168, dated November 26, 2003,

3. BNI memorandum from S. Martin and J. White to K. Chen and L. Miller,
ORP, “Transmittal of SASSI Rev. 0B vs. 1.5 x Peak Force Comparison
Results for HLW Walls 48A, 48B, 60A, 60B, 65A, 65B, 75, 76, 79, and
80,7 CCN: 075169, dated November 26, 2003.

This letter authorizes Bechtel National, Inc. (BNI) for placement of concrete for Walls 47A, 47B,
484, 488, 604, 60B, 62A, 62B, 62C, 62D, 654, 65B, 704, 70B, 70C, 724, 72B, 75, 76, 79,
and 80. Reference 1 required U.S. Department of Energy, Office of River Protection (ORP) pre-
approval of concrete placement for these walls, due to their unique design methodology and data
that indicated that the methodology was not consistently as conservative as a conventional
dynamic analysis. These walls all used the original static wall design, including a representation
of the High Level Waste Building before its design height was increased. References 2 and 3
summarize the results of selected load comparisons for these walls. Load predictions and load
comparisons were summarized for the original wall design (static analysis) and the reconfigured
building design (dynamic analysis), for a representative sample of section cuts, including those
section cuts BNI considered by engineering judgment to be controlling.

The ORP has reviewed the information in Refererces 2 and 3 and observed that all loads were
well within the capacity using a conventional dynamic analysis of the reconfigured building, and
the selected set of section cuts for which this was demonstrated was an adequate sample. ORP
has concluded that there is reasonable assurance that the dynamic analysis and design approach
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for the selected walls will ensure adequate safety. The health and safety of the public, workers
and the environment will not be adversely affected by release of this condition for the listed
walls. Release of the condition complies with applicable laws, regulations and River Protection
Project Waste Treatment and Immobilization Plant contractual requirements. Therefore, the
referenced condition for the walls listed above is released.

If you have any questions, please contact me, or your staff may contact L. F. Miller, Jr., WTP
Safety Regulation Division, (509) 376-6817.

Sincerely,

2y M

Roy I. Schepens
OSR:KC Manager
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Memorandum

To Ko Chen / Lew Miller Ele
Mo,
subject  Transmitta] of Revised SASSIRev. 0Bvs 1L.5x  pate
Peak Force Comparison Resuits for HLW Walls
T0A, 70B, 70C, 72A, 72B, 47A, 47B, 62A, 62B, From

62C, and 62D
of
Copigs D, Patel (MS5-I) At
to P. Schuetz (MS5-L}

D. Scribner/ B. Bitner (MS4-B2)
D. Klein (M84-A1)

B. Spezialett {(MS4-B1)

P. Furlong (MS5-L)

file

Ko;

CCN: 675168

November 26, 2003

Stan Martin / Jeff White
CS&A
G153 Ext.  371-3494

Attached you will find the subject force comparison results per BNI's partial obh’gation for conditional

approval of ABAR 24590-WTP-SW-ENS-03-111 Revision 2.

24590-HLW-RPT-CSA-03-006, Revision 1 ‘ HLW Wall Design Force Comparison Walls 70A, 70B, 70C,

-

r 724, 72B,47A, 478, 62A, 62B, 62C, and 62D

This revision utilizes the new table format and corrects the Interaction Ratio basis as we discussed previously.
Also attached is an updated schedule for tracking all sitilar load comparison submittals.

Let me know if you have guestions or need additional information.
Regards;
Stan



CCN: 075168 |
Attachment ]

24590-HLW-RPT-CSA-03-006
Revision 1 |

HLW Wall Design Force Comparison
November 25, 2003 |

HLW Wall Design Force Comparison
Walls 70A, 70B, 70C, 724, 72B, 47A, 47B, 624, 62B, 62C, and 62D

1,0 Purpose

The purpose of this document is to provide an evaluation of design forces on selected HLW walls extending
vertically from the basemat to near grade.

This force comparison study was requested by the Office of River Protection as technical support for an
evaluation of Authorization Basis Amendment Request (ABAR) 24530-WTP-SE-ENS-03-111, Revision 1, *
The Reconfiguration of the High Level Waste Facility™.

Design forces have been derived using the following models and design bases for comparison:

Analytical Model Deseription Seismic Load Basis

GTSTRUDL Model based on original configuration of the building. | 1.5 x Peak of Response Spectra
This model is described in Calculation 24590-HLW-S0C-515T-
00025 Rev 0. ;

GTSTRUDL Model of structure based on revised GA drawings SASSI Rev 0B Drynamic Analysis
issued on 8/6/03, Included in this model are raised floor and roof |
elevations, new seismic shear walls, internal and external horizontal
slabs and ecther physical modifications. This model has been issued
. as a formal calculation within Calculation 24590-HLW-S0C-815T-
[ 00025 rev. 0A dated 10/13/2003.

Section cuts from the model were selected after careful review of the design basis calculations and the
associated drawings to identify the controlling cuts that determined the reinforcement in the wall under
consideration. Specific ¢censideration was given to evaluation of the differences in the models from which the
forces are derived and additional cuts were added as required. The herizontal and vertical cuts are numbered in
accordance with the respective design basis calculation. These cuts are made at identical locations in each
model and therefore are considered equivalent for comparison purposes.

Design forces for have been derived from processing applied loading combinations in accordance with project
design criteria. Force vaniations between the two models are expected. These are primarily due to differences
in applied seismic, self-weight and equipment loading, and changes to the load path. Maximum values for each
of the 10 categories of forces (i.e. In- Plane Positive Bending Moment, etc) have been compiled in envelope
format for comparison. This format is consistent with that used in design.
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Attachment |

2.0 Force Comparison Results

Force comparison results for walls 704, 708, 70C, 724, 72B, 47A, 47B, 62A, 62B, 62C, and 62D are provided
in the attached tables (see page 3 to §). They indicate relative Interaction Ratios (IR) for the controlling cuts for
each wall section based on the Soil Structure Interaction (SSI) Revisicn OB loading and the 1.5 times peak
loading sets. The IR’s are reported as a ratio of the reinforcement demand area versus the area provided from
either calculations or drawings. Therefore, the maximum acceptable IR value per the ACI Code is 1.0 (usual
engineering praciice) but is limited to a 0.85 ratic in accordance with the current version of the Structural
Design Criteria. Reinforcement area on drawings may exceed the value computed within calculations for
reasons involving constructability or economy of design. The tables used to present the results now have
columns indicaling if the Area of Steel (AOS) required for the S8 loading increased, remained the satne, or
decreased from the values computed for the 1.5 peak loading. When the AOS increased the IR is computed as a
ratio of the demand area divided by the area provided on the issued drawings at the area of interest,

3.0 Interpretations / Conclusions

Results provided in the subsequent force comparison table have been processed using the wall design
spreadsheet to determine the interactive effects on the des:gn of the horizontal and vertical reinforcement steel,
This step is necessary, as a simple comparison of the raw data does not provide suffictent basis to determine
proper conclusions. Additional verification steps were taken to evaluate all applicable Code design
requirements, including those for boundary elements, lumped steel, cold joint shear friction, and transverse
shear reinforcing. It should be noted that all optional load magnification factors used in the design basis
calculations were reduced to 1.0 to provide a common basis for comparison. The tables provided (pages 3 to 6)
were prepared using this methodology. No wall sections above EL ' are covered in this evaluation report.

For the HLW Building walis considered in the scope of this load comparison, it is concluded that;

1. All wall sections considered show acceptable vertical and horizontal steel interaction ratios resulting the
forces in the comparisen. The maximum IR reported for S8 loading is 0.85 for horizontal rebar in Wail
47A and 0.84 for vertical rebar in Wall 62B. These values are based on lower total demand area (Note 4¢
in the table) so the [R would be lower if recomputed based on the drawing area. The highest IR for walls
where AOS demand did not decrease is 0.82 for vertical rebar in Walls 708, 47B and 62D.

2. Boundary Element (BE) provisions were satisfied for all walls.
3. In-plane and transverse shear requirements were satisfied for all walls for both loading conditions.

4. Lumped steel used to resist the in-planc moments were evaluated for all walls and determined to be
acceptable for both loading conditions.

5. All other Code requirements including shear friction were verified to be acceptable for both loading
conditions,

6. Based on a comparison of the static analysis and dynamic models there is no significant difference in

geometry for the walls under consideration or the structural components immediately adjacent to the
walls.

In summary the issued design for walls 70A, 70B, 70C, 724, 72B, 47A, 47B, 624, 62B, 62C, and 62D have
been evaluated for both 1.5 peak and SSI loading and determined to be acceptable. Based on this evaluation, it
is requested that permission be granted to proceed with construction.
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CCNO75168
Attachment 2

Schedule for I.oad Comparisen Submittals to OSR

Updated: November 26, 2003

Report Number | Transmittal | CCN | Subject Walls
; Date '
24590-HLW-RPT-CSA-03-004, | 10/9/03 | 071320 |24,33A,33B,33C,33D !
Rev. 0 (A) 71A,71B,57A,57B,57C,57D
24590-HLW-RPT-CSA-03-005, | 10/20/03 | 071321 | 90A,90B,91A91B,51A.51B
Rev. 0 (A) 67A,67B,67C,67D
24590-HLW-RPT-CSA-03-006, | 11/02/03 | 071324 { 70A,70B,70C,62A,62B,62C
Rev. 0 (A) 62D,47A,47B,72A,72B
24590-HLW-RPT-CSA-03-006, | 11/26/03 | 075168 | 70A,70B,70C,62A,62B,62C
Rev. | (A) 62D,47A,478,724A,72B
24590-HLW-RPT-CSA-03-007, | 11/26/03 | 075165 | 60A,60B,75,76,79,80 ]
Rev, 0 (A) 48A,48B,65A,65B
24590-HLW-RPT-CSA-03-008 | 12/15/03 64,73A,73B,54A,54B,74A
(F/C) 74B,74C,74D,52A,52B
24590-HLW-RPT-CSA-03-009 | 12/22/03 87A,87B,87C,68A,68B,68C
(F/C) 83A,83B,83C,34A
| 24590-HLW-RPT-CSA-03-010 ' 1/12/04 | | 53A,53B,53C,45B,46B,89A
(FIC) 89B.89C,85A,85B,85C,85D
24590-HLW-RPT-CSA-03-011 1/19/04 88A,88B,88C,86A,86B

EC)




Memorandum

To Ko Chen / Lew Miller File CCN: 075169
No.

subject  Transmittal of SASSI Rev. 0B vs 1.5 x Peak Date  November 26, 2003
Force Comparison Results for HLW Walls 484, . ‘
48E, 60A, 60B, 65A, 65B, 75, 76, 79 and 80 from  Stan Martin / Jeff White

of CS&A

Coples  D. Patel (MS3-T) At G153 Ext.  371-3494
to P. Schuetz (MS85-L)

D. Scribner/ B, Bitner (MS4-B2)

D. Klein (MS4-A1)

B. Spezialetti (MS4-B1)

P. Furlong (MS85-L)

file

Ko;
Attached you will find the subject force comparison results per BNT's partial obligation for conditional
approval of ABAR 24590-WTP-SW-ENS-03-11] Revision 2.

- 24590-HLW-RPT-CSA-03-007, Revision 0 HLW Wall Design Force Comparison Walls 484, 48B, 60A,
| 60B, 65A, 65B, 75, 76, 79 and 80

Let me know if you have questions or need additional information.
Regards;
Stan

Enclosures
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24590-HLW-RPT-CSA-(3-007

Revision 0

HLW Wall Design Force Comparison
November 26, 2003 -

HLW Wall Design Force Comparison
Walls 48A, 48B, 60A, 60B, 65A, 65B, 75, 76, 79 and 80
1.0 Purpose

The purpese of this document is to provide an evaluation of design forces on selected HLW walls extending
vertically from the basemat to near grade.

This force comparison study was requested by the Office of River Protection as technical support for an
evaluation of Authorization Basis Amendment Request (ABAR) 24590-WTP-SE-ENS-03-111, Revision 2, |
The Reconfiguration of the High Level Waste Facility”.

Design forces have been derived using the following models and design bases for comparison:

B Analytical Model Description | Seismic Load Basis
GTSTRUDL Model based on original configuration of the building. | 1.5 x Peak of Response Spectra
This model 1s described in Calculation 245%0-HLW-S0C-515T-
100025 Rev (.
GTSTRUDL. Model of structure based on revised GA drawings SASSI Rev 0B Dynamic Analysis |
1ssued on 8/6/03. Included in this model are raised flocr and roof
elevations, new seismic shear walls, intemal and extemal norizontal
slabs and other physical modifications. This model has been issued
as a formal caleulation within Calculation 24590-HLW-S0C-S15T-
[ 00025 rev. A dated 10/13/2003.

Section cuts from the mode! were selected after careful review of the design basis calculations and the
associated drawings to identify the controlling cuts that determined the reinforcement in the wall under
consideration. Specific consideration was given to cvaluation of the differences in the models from which the
forces are derived and additional cuts were added as required. The horizontal and vertical cuts are numbered in
accordance with the respective design basis calculation, These cuts are made at identical locations in each
model and therefore are considered equivalent for comparison purposes.

Design forces for have been derived from processing applied loading combinations in accordance with project
design criteria. Force variations between the two models are expected. These are primarily due to differences
in applied seismic, self-weight and equipment loading, and changes to the load path. Maximum values for cach
of the 10 categories of forces (i.c. In- Plane Positive Bending Moment, etc) have been compiled in envelope
format for comparison. This format is consistent with that used in design.
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2.0 Force Comparison Results

Force comparison results for walls 48A, 48B, 60A, 60B, €54, 638, 75, 76, 79 and 80 are provided in the
attached tables (see page 3 to 5). They indicate relative Interaction Ratios (IR) for the controlling cuts for each
wall section based on the Soil Structure Interaction (SSI} Revision 0B loading and the 1.5 times peak loading
sets. The IRs arc reported as a ratio of the reinforcement demand area versus the area provided from either
calculations or drawings. Therefore, the maximum acceptable IR value per the ACI Code is 1.0-(nsual
engineering practice) but is limited to a 0.85 ratio in accordance with the current version of the Structural
Design Criteria. Reinforcement area on drawings may exceed the value computed within calculations for
reasons involving constructability or economy of design. The tables used to present the results now have
eolumns indicating if the Area of Steel (AQS) required for the SSI loading increased, remained the same, or
decreased from the values computed for the 1.5 peak loading. In cases where the AQS increased, the IR is
computed as the ratio of the demand area required divided by the area provided on the issued drawings at the
area of interest. This step is taken to ensure that the reportzd IR results are not inadvertently understated.

3.0 Interpretations / Couciusions

Results provided in the subsequent force comparison table have been processed using the wall design
spreadsheet to determine the interactive effects on the design of the horizontal and vertical reinforcement steel.
This step is necessary, as a simple comparison of the raw data does not pravide sufficient basis to determine
proper conclusions. Additional verification steps were taken to evaluate all applicable Code design
requirements, including those for boundary elements, lumped steel, cold joint shear friction, and transverse
shear reinforcing. It should be noted that ali optional load magnification factors used in the design basis
calculanions were reduced to 1.0 to provide a common basis for comparison. The tables provided (pages 3 to 6)
were prepared using this methodology. Ne wall sections above El. 0' are covered in this evaluation report.

For the HLW Building walls considered in the scope of this load comparison, it is concluded that;

1. All wall sections considered show acceptable vertical and horizontal steel interaction ratios resulting the
forces in the companson. The maximum IR reporied for S81 loading is .82 for horizontal rebar in 'Wall
80 and 0.81 for vertical rebar in Walls 48B and 79. These values are based on lower total demand area
(Note 4¢ in the table) so the IR would be lower if recomputed based on the drawing area. The highest IR
for watls where AOS demand did not decreasc is 0.78 for vertical rebar in Wall 79 (vertical cut #ef2vrl),

2. Boundary Element (BE) provisions were satisfied for all walls.
3. In-planc and transverse shear requirements were satisfied for all walls for both loading conditions.

4. Lumped stee] used to resist the in-plane moments were evaluated for all walls and determined to be
acceptable for both loading conditions.

5. All other Code requirements including sheat friction were verified to be acceptable for both loading
conditians.

6. Based on a comparison of the static analysis and dynamic models there is no significant difference in

geometry for the walls under consideration or the structural components immediately adjacent 10 the
walls.

In summary the issued design for walls 484, 48B, 604, 60B, 65A, 658, 75, 76, 79 and 80 have been evaluated
for both 1.5 peak and SS! loading and determined to be acceptable. Based on this evaluation, it is requested that
penmission be granted to procecd with construction.
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